Temperature sensitization of liposomes using copolymers of N-isopropylacrylamide.
To obtain liposomes which release the contents in response to ambient temperature, liposomes modified with copolymers of N-isopropylacrylamide with varying lower critical solution temperatures have been designed. Poly(N-isopropylacrylamide-co-acrylamide)s with various compositions were synthesized by free-radical copolymerization. The lower critical solution temperature of the polymer increased with increasing acrylamide content in the polymer. Poly(N-isopropylacrylamide-co-acrylamide-co-N, N-didodecylacrylamide)s were also prepared via the same method as the thermosensitive polymers having anchor groups to the liposome membrane. Calcein-loaded dioleoylphosphatidylethanolamine/egg yolk phosphatidylcholine (6:4, w/w) liposomes were coated with these polymers by incubating the liposomes with aqueous solutions of the polymers. The liposomes hardly released the contents below the lower critical solution temperature of the polymer, but the release was greatly enhanced above that temperature. The liposomes were also made from a mixture of the same lipids and the polymer. The liposome revealed a more drastic release property than the liposomes prepared by the incubation with the polymer solution, because the polymer chains were bound on both surfaces of the membrane. The close relationship between lower critical solution temperatures of the polymers and temperature regions where enhancement of the release from the polymer-fixed liposomes demonstrates that the release was triggered by alteration of the polymers from a hydrophilic state to a hydrophobic state occurring at their lower critical solution temperatures.